
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



ALGEBRAIC SURFACES, THEIR CYCLES AND INTEGRALS. 

A CORRECTION. 

By S. Lefschetz. 

1. In a paper under the same title (these Annals, vol. 21, 1920), whose 
notations shall be used here, I gave a treatment of the topology of alge- 
braic surfaces. My first object here is to call attention to two incorrect 
proofs kindly pointed out to me by J. W. Alexander. I then propose to 
give analytical proofs in place of one of these. 

The defective proofs refer to two theorems on linear cycles, correct 
themselves, the second part of the theorem in No. 8 and the theorem in 
No. 9. — That the proofs could not hold was discovered by Alexander by 
means of the "quasi-algebraic" manifold 

z 2 = x(x — a)(x — b)(x — y); \y\, \a\, \b\ < 1; 

2 2 = x{x — a)(x — b) ( x — - J; \y\ s 1, (y conjugate of y). 

This manifold behaves in many respects like an algebraic surface. How- 
ever its linear index R\ = 1, whereas by the reasoning of the paper (No. 
10), apparently applicable here, it should be even. — Modifications neces- 
sitated in the discussion have fortunately resulted in the discovery of new 
and very interesting properties. The whole question will be treated else- 
where at length in the near future.* Suffice to say for the present that 
the solution of the difficulties was found: (a) For No. 8 in a new proof 
involving the fact that the curve H v belongs to a linear system oo 2 at 
least, (b) For No. 9 in a further study of the linear cycles of the curve 
based on the following added precision to the Picard theorem given in 
No. 11 regarding the behavior of a cycle I\ of H v when y is near a critical 
point a,-: The increment of Ti when y turns around a, is equal to (TiS.) -5,-. 
This seemingly unimportant point proved of the utmost value. 

2. Of the theorem in No. 8 there is a very simple analytical proof. 
The question is to show that if Ti is invariant and bounds on the surface 
so does its locus T s when y varies. It suffices to show that Ti itself bounds 
on H y . Now it has been proved independently of our theorem (loc. cit., 
No. 15) that 1*1, zero cycle of the surface, is related by a homology to 
the vanishing cycles 5,-. Hence all reduces to showing that an invariant 
sum of (5)'s bounds on H y . Let T\. = 22 ^»^» be such an invariant cycle. 
There is an integral of total differentials of the second kind with a period 
+ 1 relatively to Ti (Picard). But its periods relatively to the (5)'s are 
all zero since these cycles are def ormable into points of the surface. Hence 
the period relatively to Ti must also vanish, a contradiction which proves 
the theorem. 

* In a monograph to appear in the Borel Series. 
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